Background: This study investigated the effect of flight transport stress on beagles'
were conducted in the Laboratory Animal Center of Guangzhou Military General Hospital. The animal experiment certificate number was 00113439, and the certificate number for experimental facility use was SYXK (Y) 2014-0100. No clinical abnormalities were observed before the experiment, canine distemper checks were negative, and breeding was conventionally managed. 20150122; and multiterm untreated material 2, lot no. kk097. All materials were purchased from Shanghai Kehua Bio-Engineering Co., Ltd.
| Reagents
Routine blood examination reagents included diluent, lot no. D15042301; hemolytic agent, lot no. L14102301; cleaning fluid, lot no. C15050401; and wash concentrate, lot no. C15020301. All materials were purchased from Bio Lab Medical (Guangzhou) Co., Ltd.
| Instruments and equipment
Equipment included the Hitachi 7060 fully automated biochemical analyzer (Japan), the ABX VetABC fully automated hemanalysis instrument (France), and the LGR-WSD20 automatic temperature and humidity recorder from Hangzhou Loggertech Co., Ltd.
| Experimental method
Twelve approximately 12-month-old beagles (10 kg) were selected and marked with row numbers while on full stomachs. Their health conditions were checked before transportation to identify any clinical symptoms. The beagles were divided into two groups of 6 animals each. One group received 20 mL of dangshen decoction (from 28 g dangshen and water) two hours before the flight, and the other group remained untreated.
An automatic temperature and humidity recorder was used to record temperature and humidity changes during transport. The beagles' loading densities were approximately 2/m 2 . Seven milliliters of venous blood was drawn from the hindlimbs of all dogs at 5:00 AM on the day of transport, 5 mL of which were put into non-anticoagulative test tubes to separate the serum by centrifugation; biochemical tests were conducted within the prescribed time; and 2 mL of blood was put into test tubes containing EDTA-K2 anticoagulative agent and shaken evenly for routine blood examination. At 6:21 AM, the beagles were transported to the airport in a single-layer bus, arriving at Fuzhou
Changle International Airport at 7:36 AM, departing from the airport at 11:40 AM, arriving at Guangzhou Baiyun International Airport at 13:00, arriving at the China Southern Airlines Guangzhou Airport warehouse at 15:00, departing from the warehouse at 20:30, and finally arriving at the laboratory on a single-layer bus at 22:36. At this time, they were given a small dose of normal saline, and their blood was sampled before transportation at 22:50. They were adaptively maintained for 6 days, during which time blood samples were drawn at the same time daily (22:50) for blood and biochemical testing.
| Blood parameters examined
The blood parameters examined included blood platelets (PLT), mean Figure 1 (temperature,°C, time, min), and the humidity curve over time is shown in Figure 2 (humidity, %, time, min).
| Blood examination and biochemical index test results
Routine blood and biochemical index test results before and after transportation and after 6 days of adaptation are shown in Tables 1   and 2 .
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3.3 | Effect of flight transport stress on routine blood parameters in beagles and the anti-stress effect of dangshen
Compared with the value before transportation, MON% in beagles was significantly higher (P < .05) after transport at 0 h. WBC, GRA%, LYM#, MON# and GRA# were higher, but not significantly (P > .05), reflecting the body's physiological or pathological reaction on an empty stomach and under transportation stress. The WBC change indicated that the body's immune system was not obviously damaged. WBC, GRA%, LYM#, MON# and GRA# were significantly higher (P < .01) after adaptation for 1 day. LYM# showed no significant difference after adaptation for 2 days; MON# and GRA# showed no significant difference after adaptation for 3 days;
WBCs showed no significant difference after adaptation for 6 days;
and LYM% was lower after transport. These results reflected a possible compensatory immune response in the animals to various complex stresses, as suggested by the significantly lower PLT value.
Compared with the values before transport, MCH was significantly higher (P < .05) after transport at 0 h. RBC, HGB, HCT, MCV and RDW were much higher (P < .01) and MCHC was higher but not to a significant level (P > .05), showing that during flight transport, fasting and water deprivation in animals can lead to dehydration and concentrated plasma or that the body's metabolism is enhanced because of the inappropriate environment or other body stressors, resulting in manic vexation or excessive excitement of the beagles. MCH and MCHC remained much higher (P < .01) after adaptation for 6 days,
showing that beagles' blood cells take a long time to recover after flight transport stress. 
T A B L E 1 Routine blood test results

Index
Before stressing Compared with the untreated group before transport, WBCs in the treated group were significantly higher (P < .05), LYM% was significantly lower (P < .05), and LYM#, GRA%, MON# and GRA# were higher but not significantly (P > .05). LYM% was lower, but not significantly (P > .05), indicating that the beagles reacted defensively to the flight transport stress and that their immunity was enhanced after being treated with dangshen; thus, the intervention counteracted the negative effects of transport on the steady-state immune system parameters.
Compared with the untreated group before transport, HGB and HCT in the treated group were significantly higher (P < .05), RBCs
were much higher (P < .01), and MCV, MCH, MCHC, RDW and MPV were higher but not significantly (P > .05). This result shows that dangshen promoted hematopoiesis to enhance red blood cell function. RBC, HGB and HCT remained significantly higher (P < .01) after adaptation for 6 days, while PLT was significantly lower (P < .01), showing that dangshen replenished the blood and inhibited platelet aggregation.
After an adaptation period, the index changes in the two beagle groups showed that dangshen enhanced the beagles' immunity and blood function and improved the body's recovery from damage.
| Effect of flight transport stress on blood biochemical indexes and dangshen's anti-stress effect
The beagles' biochemical index results before and after transport showed that flight transport stress, when the beagles were fasted and deprived of water, had an adverse effect because CK was significantly higher (P < .01) after transport than before transport and after adaptation for 6 days. This result indicated that flight transport stress damaged the muscle cell membrane system in the beagles, which remained incompletely recovered after adaptive breathing for 6 days. During index testing, CK in the treated group was significantly higher than that in the untreated group before transportation and significantly lower after transport at 0 h and after adaptation for 5 days, showing that dangshen enhanced the body's metabolism and promoted recovery from muscle damage. Transport stress caused the beagles to move in an agitated manner, resulting in oxygen deficit in the tissues and organs and increased liver cell membrane permeability and necrosis, thus causing the release of AST and ALT from the cells. During the experiment, after transport, all the beagles' serum AST levels were within the normal range but had significantly decreased (P < .05), while ALT was slightly increased but did not significantly differ (P > .05) from that before stress. AST and ALT can reflect the degree of liver cell damage, as ALT mainly exists in the liver cells and can be increased when liver cells have mild lesions, whereas AST mainly exists in the mitochondria and cytoplasm and can be released when mitochondria rupture after liver cell damage. Therefore, we believe that greater stimulation (eg, capture and restraint during blood collection) caused the beagles' serum AST and ALT concentrations to increase before transport, and subsequent transport stress had less effect on liver function, without seriously damaging the liver cells. Therefore, ALT was elevated, and AST was gradually restored. Compared with the untreated group, the treated group's AST and ALT levels recovered faster, showing that dangshen reduced liver function damage during transportation and promoted liver function recovery.
ALB and TP maintain osmotic pressure within the blood vessels and play roles as vegetative cells. They are produced by the liver; thus, when liver function is damaged, they subsequently decrease, and the degree of reduction positively correlates with the degree of liver damage. During the experiment, TP and ALB were significantly lower (P < .01) after transport than before transport at 0 h, showing that flight transport stress damaged the beagles' livers. After adaptation for 5 days, TP and ALB did not differ significantly, showing that the liver damage was gradually restored after an adaptive period. The results also showed that ALB and TP in the treated group were higher than those in the untreated group, showing that dangshen promoted liver injury repair.
GLU was significantly lower after transport than before, which was inconsistent with Jinjin Han's results, 2 possibly due to the implementation of fasting during transport to prohibit the animals from obtaining outside nutritional supplements. Thus, GLU declined significantly after transport, which likely prompted the body's nutritional reserves to be excessively consumed. GLU did not significantly differ after adaptation for 5 days, showing that the body only slowly returns to normal after transport stress. Compared with the untreated group, the treated group's GLU was higher (P > .05) before transport, much higher (P < .01) after adaptive breathing for 3 and 4 days, and significantly higher (P < .05) after adaptive breathing for 5 days, indicating that dangshen reduced damage to the beagles' spleen and stomach function caused by transport stress and promoted recovery of digestion and absorption function, thereby returning the blood sugar level to normal.
In this experiment, after stress, CREA, UREA and UA first decreased and then increased to the same level as that before stress,
showing that inadequate nutritional intake during flight transport stress results in malnutrition, dehydration and other symptoms in beagles, as well as damaged renal functions. During subsequent adaptation, glomerular filtration function recovered slowly. The treated group's UREA was higher than that of the untreated group, showing that dangshen can improve the body's energy reserves and reduce the kidney function damage caused by stress.
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